It is unusual to find fruiting bodies of different myxobacteria occupying the same territory on natural samples. We were thus interested in determining whether myxobacteria establish territorial dominance and, if so, what the mechanism of that interaction is. We had previously observed that vegetative swarms of Myxococcus xanthus and Stigmatella aurantiaca placed close to each other on an agar surface initially merged but eventually separated. Further studies indicated that these two species also formed separate fruiting bodies when mixed together on developmental agar (unpublished observation). We examined the interactions between two more closely related myxobacteria, M. xanthus and M. virescens, in greater detail. When mixtures of a kanamycin-resistant strain of M. xanthus and a kanamycin-sensitive strain ofM. virescens were placed together under developmental conditions, the cells sorted themselves out and established separate fruiting body territories. In addition, differential viable counts of a mixture of the two species during development indicated that each strain was producing an extracellular component that inhibited the growth and development of the other. Nevertheless, finally, M. virescens invariably outcompeted M. xanthus at all input ratios of M. xanthus/M. virescens tested. This is consistent with the observation that M. virescens is by far the more commonly encountered of the two species. The properties of the inhibitory substance from M. virescens are consistent with the possibility that it is a bacteriocin. Our working hypothesis is that the bacteriocin plays a role in the establishment of myxobacterial territoriality. If so, this is an example of an ecological function of bacteriocins.
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Myxobacteria are unique, gram-negative, gliding prokaryotes found in soil, on bark, and on a variety of plants including lichens and moss (8) . Myxobacteria are distinguishable from other prokaryotes by three characteristics. They undergo gliding motility (17) ; no flagella or any other recognizable means of locomotion have been documented, though explanations for motility have been proposed (1, 2, 4) . Additionally, they have complex social interactions mediated by direct contact (5) (6) (7) . Finally, myxobacteria undergo a complex developmental life cycle culminating in fruiting body formation (3) . When development and fruiting body formation are examined on a natural sample, one type of fruiting body invariably dominates a local area. We have been interested in how different populations of these social bacteria interact to establish territorial dominance.
Interactions of cells manifested by sorting of one cell type from another have been documented for mammalian cells (13) . In addition, members of the cellular slime molds Dictyostelium discoideum and Dictyostelium purpureum appear to utilize selective cell adhesion to sort out under conditions in which chemotaxis is unable to function (10, 18, 19) .
We first noticed that swarms of Myxococcus xanthus and Stigmatella aurantiaca initially merged on an agar surface but subsequently separated and established separate fruiting bodies (unpublished results). Additionally, Qualls and White (12) showed that cohesive clumps of S. aurantiaca which formed in the presence of other bacteria contained only S. aurantiaca and no other bacteria (including other myxobacteria). Taken together, these observations suggested a recognition/interaction process by which the myxobacteria were able to distinguish self from non-self. Such a process could conceivably play a role in the establishment of territories. In order to study interactions during the establishment of territories, M. xanthus and M. virescens, two closely related myxobacteria, were mixed at various input ratios and allowed to undergo development. The fate of each species was determined by differential viable counting, taking advantage of the transposon-mediated kanamycin resistance of the M. xanthus strain. M. virescens invariably dominated in these mixtures. Our results are consistent with the finding that M. virescens is one of the myxobacteria most frequently isolated from natural samples. The mechanism of dominance is suggested by the finding that an extracellular bacteriocin-like activity produced by M. virescens caused spheroplasting and loss of viability in M. xanthus (9) . Finally, when the mixtures at various input ratios were allowed to complete development and fruiting body formation, localization of fruiting bodies occurred; fruiting bodies of one strain developed in areas excluding those of the other strain. In addition, after we examined approximately 150 fruiting bodies, using kanamycin resistance or sensitivity as a parameter to distinguish the two species, no hybrid fruiting bodies were encountered (data not shown). These results suggest that territoriality does exist in interactions between M. xanthus and M. virescens and that part of the mechanism may involve bacteriocin-like compounds.
Bacterial strains and growth conditions. M. xanthus and M. virescens were grown in Casitone-Tris (CTT) broth (14) Fig. 1 ). Values are averages of four experiments and are percentages of monoculture controls. 6 The ratios are for mixtures of M. xanthus and M. virescens.
grow. Surprisingly, in the reciprocal experiment, growth medium preconditioned by growth of M. xanthus had no effect on the growth of M. virescens (data not shown). The inhibitory factor found in medium conditioned by growth of M. virescens has at least two properties consistent with bacteriocins found in other myxobacteria (9) . It retained activity when heated to 100°C for 30 min (Fig. 2) , and it was not active against unrelated bacteria such as Escherichia coli and Pseudomonas aeruginosa (data not shown). Part of the basis for the establishment of territoriality may be attributed to the ability of the conditioned medium of M. virescens to lyse M. xanthus cells within 2 to 3 h (Fig. 2) . These properties are associated with bacteriocins, which are known to occur in several myxobacteria and have been designated myxocins (9) . Such myxocins may 
